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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an atmospheric 
pressure ionization mass spectrograph capable of guiding 
the ions generated by an atmospheric pressure ion source 
and introduced into an intermediate exhaust chamber via a 
guide port into a mass spectrometry section with high 
passing efficiency over a wide mass range. 
SOLUTION: This atmospheric pressure ionization mass 
spectrograph ionizes a sample in the atmospheric pressure 
or the pressure atmosphere near it and guides the ions to a 
mass spectrometry section arranged in vacuum via a guide 
port for mass spectrometry. The mass spectrograph is 
provided with ion guides 2 1 guiding the ions introduced 
via the guide port to the mass spectrometry section, 
arranged with plate-like electrodes having many ion 
passing ports in a line, and applied with voltages different 
in polarity in turn to the electrodes and barrier ribs 3 1 
partitioning the chamber arranged with the mass 
spectrometry section and a chamber guided with ions via 
the guide port between the electrodes of the ion guides 2 1 . 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention ionizes a sample in atmospheric 
pressure or the pressure ambient atmosphere of the near, and relates to. the ion guide which leads the 
ion especially introduced through the introductory opening to the aforementioned mass-analysis 
section about the atmospheric-pressure-ionization-mass-spectrometry equipment which introduces 
and carries out a mass analysis through the introductory opening to the mass-analysis section 
arranged in a vacuum. 
[0002] 

[Description of the Prior Art] The atmospheric-pressure-ionization method has spread widely from 
that handling is easy, it being soft ionization, etc. In the typical thing of an atmospheric-pressure- 
ionization method, it is APCI (atmospheric pressure chemical ionization). A method and ESI 
(electrospray ionization) There is a method etc. In order to introduce the ion generated by these 
ionizing methods to the mass-analysis section maintained by the high vacuum, a differential- 
pumping system is used. 

[0003] Dr awing 1 is drawing showing the iontophoresis section of the mass spectroscope equipped 
with such a differential-pumping system. In drawing 1 , the ion 2 generated by the atmospheric 
pressure ion source 1 is introduced through a skimmer 3 to the 1 st interval exhaust room 4, and is 
further introduced through a skimmer 5 to the 2nd interval exhaust room 6. The multipole lens 7 and 
the convergent lens 8 for improving the convergency of ion are arranged, and the mass analysis of 
the ion with which convergency has been improved with these lenses is introduced and carried out to 
the 2nd interval exhaust room 6 to the mass-analysis section 10 maintained by the high vacuum 
(pressure of about 1 0 to 6 Torrs) through the introductory opening 9. 

[0004] The aforementioned 1st interval exhaust room 4 is exhausted by rotary-pump RP by the 
pressure about 1 - number Torr, and the 2nd interval exhaust room 6 is exhausted by the pressure of 
about 1x10 to 3 Torrs by turbo-molecular-pump TMP, and constitutes a differential-pumping system 
by which the pressure differential between the ion source 1 of atmospheric pressure and the mass- 
analysis section 1 0 of a high vacuum is maintained. 
[0005] 

[Problem(s) to be Solved by the Invention] Only high-frequency voltage is impressed to Q pole lens 
which is prepared in order that the above-mentioned multipole lens 7 may prevent a diffusion of the 
ion in the 2nd interval exhaust room 6, for example, has arranged four cylindrical electrodes around 
an ion path at 90-degree regular intervals. 6 or eight cylindrical electrodes may be used. 
[0006] However, a multipole lens has a VCF operation and the ion from which a mass to charge ratio 
is different cannot be passed at once over a large domain. In order to correspond to a large domain, it 
is required to carry out the sweep of the amplitude or frequency of high-frequency voltage, structure 
becomes complicated, and becomes disadvantageous and this is disadvantageous also in respect of 
photographic sensitivity. 

[0007] this invention aims at offering the atmospheric-pressure-ionization-mass-spectrometry 
equipment which can cross the ion which was made in view of the point mentioned above, was 
generated by the atmospheric pressure ion source, and was introduced into the interval exhaust room 
through the introductory opening to a large mass domain, and can lead it to the mass-analysis section 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 1 9/04/2002 



THIS PAGE BLAMK (uspto) 

* ' ■ ' • - '."'.'I 



Page 2 of 3 



at high transit luminous efficacy. 
[0008] 

[Means for Solving the Problem] In order to attain this purpose, the atmospheric-pressure-ionization- 
mass-spectrometry equipment of this invention In the atmospheric-pressure-ionization-mass- 
spectrometry equipment which introduces and carries out a mass analysis through the introductory 
opening to the mass-analysis section which ionizes a sample in atmospheric pressure or the pressure 
ambient atmosphere of the near, and has been arranged in a vacuum It is the ion guide which leads 
the ion introduced through the introductory opening to the aforementioned mass-analysis section. 
The ion guide which impressed the voltage from which many tabular electrodes which have the ion 
transit opening are arranged in 1 in all train, and a polarity is [ electrodes ] different in the transit 
opening by turns in each electrode is prepared. It is characterized by preparing the septum which 
divides the cella where the mass-analysis section is arranged, and the cella where ion is introduced 
through the introductory opening between the electrodes in the middle of this ion guide. 
[0009] 

[Embodiments of the Invention] Hereafter, with reference to a drawing, the gestalt of operation of 
this invention is explained in full detail. Drawing 2 is drawing showing the structure of one example 
of this invention. In drawing 2 , the ion 2 generated by the atmospheric pressure ion source 1 is 
introduced through a skimmer 3 to the 1 st interval exhaust room 4, and is further introduced [ in the 
2nd interval exhaust room 6 ] through a skimmer 5 to the 3rd interval exhaust room 1 1 . It is 
completed by the convergent lens 8 towards the introductory opening 9, the introductory opening 9 is 
passed, and the ion which the ion guide which reaches 2nd interval exhaust room 6 and is constituted 
from a ring lens 21 by the 3rd interval exhaust room 1 1 in this type over both is arranged, and was 
drawn by this ion guide is a high vacuum (pressure of about 10 to 6 Torrs). A mass analysis is 
introduced and carried out to the maintained mass-analysis section 10. 

[0010] The above-mentioned ring lens 21 has the structure which made the transit opening consistent 
for the ring electrodes LI, L2, and L3 and ... which have the circular ion transit opening, and was 
arranged in the single tier at the fixed spacing, as shown in drawing 3 . The right voltage (+V) and 
the negative voltage (-V) are impressed to each electrode by turns every other sheet. The dashboard 
3 1 (grounding potential) into which the aforementioned 2nd interval exhaust room 6 and the 3rd 
interval exhaust room 7 are divided is arranged so that it may have the ion transit opening of a ring 
electrode and this core and the equipotential surface of the middle potential zero of an adjacent ring 
electrode may be met. 

[001 1] Dra wing 4 shows the potential distribution formed in the periphery of a dashboard 31 and the 
ring electrode of the neighborhood, and it turns out that it is arranged so that the equipotential surface 
of the middle potential zero of the ring electrode which a dashboard 3 1 adjoins may be met. The ion 
which carried out incidence to the ring lens 2 1 performs simple harmonic motion along with a central 
orbit by the electric field formed in a ring electrode, and passes a ring lens in the type guided to a 
ring lens. 

[0012] The path of the ion transit opening prepared in the aforementioned dashboard 31 is the parvus 
from the ion transit opening of a ring electrode, although selected by the size required in order to 
maintain the pressure differential between the 2nd interval exhaust room 6 and the 3rd interval 
exhaust room 7. Then, the amplitude of the ion trajectory led to the 2nd interval exhaust room 6 
through the skimmer 5 is arranged in the position near the minimum or it as the dashboard 3 1 is 
shown in drawing 2 . 

[0013] therefore — even if, as for ion, the dashboard 31 for a differential pumping is formed — the 
ion transit opening of a dashboard 3 1 — a loss ~ it can pass few 

[0014] As for a dashboard 3 1 , it is desirable to set it as the optimum position with consideration to 
the mean free path and ion transit luminous efficacy (for the position with the amplitude of an ion 
trajectory near the minimum or it to be high) of the flowing ion according to an orbital calculation 
result. In addition, as a convergent lens 8, a ************ i ens can be begun and various 
electrostatic lenses can be used. 
[0015] 

[Effect of the Invention] As explained in full detail above, the ion guide which impressed the voltage 
from which many tabular electrodes which have the ion transit opening are arranged in 1 in all train, 
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and a polarity is [ electrodes ] different in the transit opening by turns in each electrode in this 
invention is prepared. Since the septum which divides the cella where the mass-analysis section is 
arranged, and the cella where ion is introduced through the introductory opening between the 
electrodes in the middle of this ion guide was prepared, The atmospheric-pressure-ionization-mass- 
spectrometry equipment which can cross the ion which was generated by the atmospheric pressure 
ion source and introduced into the interval exhaust room through the introductory opening to a large 
mass domain, and can lead it to the mass-analysis section at high transit luminous efficacy is offered. 



[Translation done.] 
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